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Objective: The majority of cervical esophageal anastomotic complications
can be successfully managed nonoperatively. A small group of patients may
have anastomotic strictures or leakage and fistula formation that are
chronic and resistant to nonoperative therapy. The purpose of this study
was to review our experience with the use of the pectoralis myocutaneous
flap to treat these patients. Methods: Since April 1992, four patients have
undergone pectoralis myocutaneous flap repair of cervical esophageal
anastomotic complications at our institution. Two patients had chronic
strictures, one patient underwent prophylactic repair with a pectoralis
myocutaneous flap to prevent stricture formation, and one patient had a
chronic anastomotic fistula. The pectoralis myocutaneous flap was har-
vested in the standard fashion. The technique of anastomotic repair is
described. The medical records were retrospectively reviewed to determine
patient characteristics and our results. Results: Two suture line leaks
developed: one small, contained leak required no intervention, and the
other resolved with cervical drainage. Pneumonia, seroma at the site of the
pectoralis myocutaneous flap donor, transient hoarseness, and partial skin
graft loss occurred in one case each. There were no deaths. Hospital stay
ranged from 12 to 22 days. A good functional result was obtained in three
patients. Conclusion: Our results show that pectoralis myocutaneous flap
repair of select cervical anastomotic complications is safe and well toler-
ated even in patients with complicated problems. (J Thorac Cardiovasc
Surg 1998;115:1250-4)
The use of the pectoralis myocutaneous flap(PMF) for head and neck reconstruction is well
established as a result of its mobility, skin paddle for
epithelial replacement, and well-vascularized mus-
cular tissue. We have found that these attributes
make the PMF also useful in the management of
select cervical esophageal anastomotic complica-
tions. The indications for this operation, the tech-
nique, and our results are presented.
Patients and methods
Patients. Since April 1992, four patients have under-
gone PMF repair of esophageal anastomotic complica-
tions. All patients had undergone prior esophageal oper-
ations in the management of an acute esophageal injury;
in two patients, the initial esophageal operation was
performed at an outside hospital, and the patients then
were referred to our institution. Two patients had cervical
anastomotic strictures that were chronic and unresponsive
to endoscopic dilatation or primary surgical revision. One
was an esophagocolic anastomotic stricture unresponsive
to dilatation and surgical revision in a patient with a
history of lye ingestion, and the other was iatrogenic
perforation managed first with cervical esophageal diver-
sion and later by end-to-end esophagoesophagostomy. In
one patient with a long-segment lye-induced esophageal
stricture, the cervical esophagogastric anastomosis was
prophylactically widened with a PMF to prevent anasto-
motic stricturing. The last patient had a benign, sponta-
neous, intrathoracic perforation that was managed by
staged esophagectomy and later by substernal gastric
pull-up and esophagogastric cervical anastomosis. The left
corner of the manubrium sternum and the left clavicular
head were removed as part of that procedure. The patient
was quite thin with little soft tissue coverage over the
anastomosis. An anastomotic leak developed and per-
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sisted despite attempts at reexploration and primary clo-
sure. All PMF reconstructive operations were performed
at The Johns Hopkins Hospital. The medical records were
retrospectively reviewed to determine patient characteris-
tics, initial esophageal injury, technique of surgical esoph-
ageal repair, nature of the subsequent esophageal anasto-
motic complication that led to PMF repair, and outcome.
Technique. General endotracheal anesthesia is used,
and the patient is positioned supine with the neck in slight
extension. The previous cervical incision (usually left-
sided) is reopened, and the cervical esophagus is exposed
anterior and medial to the carotid sheath contents. The
esophageal anastomosis is identified and the location and
extent of the anastomotic stricture or fistula is deter-
mined. Intraoperative endoscopy may be used if needed
to locate the abnormality and define its limits. If addi-
tional exposure is required, the skin incision is extended
inferiorly in the midline, and an upper sternal split is
performed. Insertion of a pediatric chest retractor to
spread the divided manubrium sternum optimizes cervi-
comediastinal exposure. Only after it is confirmed that the
stricture or fistula may be managed with PMF reconstruc-
tion is the ipsilateral flap harvested.
The skin pedicle of the PMF is designed in a fusiform or
elliptic shape overlying the inferior aspect of the pectora-
lis major muscle (Fig. 1). The width of the flap is tailored
to the length and diameter of the anastomotic stricture. In
female patients, the skin pedicle is often positioned in the
inframammary crease to better conceal the donor scar.
The dermis of the skin pedicle is sutured to the muscle
fascia to prevent disruption of its blood supply. An
oblique incision is made from the superolateral corner of
the skin pedicle incision to the axilla, circumferential
subcutaneous skin flaps are raised, and the exposed
pectoralis muscle is elevated to the level of the clavicle,
preserving its blood supply, the thoracoacromial artery
and vein. The muscle is denervated in this process,
resulting in subsequent muscular atrophy. The muscle flap
is divided medially and laterally. A subcutaneous tunnel is
created over the clavicle connecting the chest and neck
wounds. The tunnel must be wide enough to allow passage
of the flap into the neck without vascular compromise.
The chest incision is closed primarily over closed suction
drains.
A stricture is managed in this way: The esophagus is
opened longitudinally through the stricture into normal-
caliber lumen proximally and distally. The PMF skin
pedicle is trimmed to match the defect. The flap is
inverted so that the skin side is facing into the esophageal
lumen and then sewn in place with interrupted, inverting
sutures (Fig. 2). A nasogastric tube is directed across the
opening under direct vision before the patch closure is
completed (Fig. 3). The overlying pectoralis muscle is
sutured as a second-layer closure. A fistula is managed in
this way: The opening is debrided back to healthy bowel
wall, and the PMF skin paddle is trimmed to appropriate
size, inverted, and sewn in place to patch the defect as
described earlier. The cervical or cervicomediastinal inci-
sion is then closed primarily in layers if possible. When the
neck incision cannot be closed primarily because of inad-
equate mobility of cervical wound skin edges or bulkiness
of the PMF flap, there are two options. The first is to
harvest a PMF with a larger skin pedicle, which is then
split and folded, providing epithelial replacement intralu-
minally as well as cutaneously. The second option is to
skin graft the exposed PMF muscle.
The postoperative management with regard to periop-
erative antibiotics, wound care, nasogastric drainage, and
resumption of oral feedings is identical to the manage-
ment of a standard esophageal anastomosis.
Results
There were two men and two women whose ages
ranged from 37 to 80 years. Initial esophageal injury
was lye ingestion in two, spontaneous perforation in
one, and endoscopic perforation in one. Three
patients had staged esophageal repair and recon-
struction. Esophageal reconstruction involved stom-
ach in two, colon in one, and primary anastomosis in
one. Indications for PMF reconstruction were
chronic recurrent stricture in two, chronic fistula in
one, and prophylaxis to prevent anastomotic stric-
ture in one (Table I).
Results are summarized in Table II. Two anasto-
motic leaks developed. One was a small contained
leak that was detected on routine postoperative
contrast esophagogram and necessitated no treat-
Fig. 1. The location of the PMF incisions and skin pedi-
cle in relation to the cervical incision is shown.
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ment. The other necessitated cervical wound open-
ing, withholding oral intake, and cervical wound
dressings until the leak closed spontaneously. Other
complications included one case each of pneumonia,
pectoralis muscle donor site wound seroma, tran-
sient hoarseness, and partial skin graft loss, which
resolved with local dressings. There were no deaths.
The length of hospital stay ranged from 12 to 22
days.
In three patients the functional result has been
good, allowing patients to eat soft solid or regular
solid food without the need for nutritional support.
In one patient, the PMF technique was successful at
opening the anastomotic stricture, but the func-
tional result was poor because of antiperistaltic
colon interposition, which caused functional ob-
struction and profound biliary reflux. No patient
required postoperative esophageal dilatations.
Discussion
The utility of the pectoralis myocutaneous flap for
head and neck reconstruction is well established as a
result of its mobility, skin pedicle for epithelial
replacement, and well-vascularized muscular tis-
sue.1-4 This flap has traditionally been used for
pharyngeal reconstruction in patients with malig-
nant disease of the upper aerodigestive tract.2 We
believe that these same features make it ideally
suited for correction of select cervicomediastinal
esophageal anastomotic complications as well.
Indications for PMF reconstruction are chronic
cervical esophageal anastomotic strictures unre-
sponsive to bouginage and anastomotic leak with a
chronic cutaneous fistula. Strictures after cervical
esophageal anastomosis are well documented and
have a reported frequency of 14% to 42%.5-12 The
majority of these strictures are successfully managed
with esophageal bouginage and do not require sur-
gical revision.13 In contrast, in a small group of
Fig. 2. Diagrammatic summary of the PMF technique.
The flap is tunneled into the cervical field, inverted, and
the skin pedicle is used to widen the esophageal lumen as
shown in the cross-sectional view. The accompanying
pectoralis muscle secondarily reinforces the repair.
Fig. 3. The anastomotic stricture is widened by patching
the narrowed segment with the PMF, which is oriented so
that the skin surface faces intraluminally as shown (A).
The arrow on the nasogastric tube is oriented from
proximal to distal.
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patients there is an intrinsic esophageal abnormality
resulting from lye ingestion, radiation exposure, or
postoperative fibrosis, which predisposes to severe,
recurrent postanastomotic stricturing. Orringer14
has underscored the difficulty in managing anasto-
motic strictures after transhiatal esophagectomy for
lye-induced esophageal injuries. These strictures are
difficult to dilate and are susceptible to rapid, symp-
tomatic recurrence. The advantages of using the
PMF technique to manage this small subgroup of
strictures are that it does not require segmental
bowel resection, it uses well-vascularized epithelium
to patch open the stricture, and it provides generous
soft tissue coverage. Further, cervical exposure,
even with upper sternal split if needed, is generally
well tolerated by patients.
Cervical anastomotic leak with chronic cutaneous
fistulization is uncommon. It is most likely to occur
after substernal esophageal bypass in which the
esophageal anastomosis is superficial with insuffi-
cient soft tissue coverage. Orringer14 reported the
cervical esophageal leak rate to be almost eight
times higher if a substernal bypass route is used.
Primary repair without flap reconstruction is difficult
given the inability to mobilize wound edges for
tension-free closure, the potential for nonviable
tissue at the leak site, and poor soft tissue coverage
of the repair site.
The PMF is harvested in a standard fashion. The
size and shape of the epithelial pedicle can be
individualized to the size of the defect to be re-
paired. The donor site is closed primarily; the
recipient site is managed by primary closure, split-
thickness skin grafting, or splitting and “folding” of
the epithelial tissue so that part of the skin pedicle is
used to patch the esophageal defect and the rest is
used for external wound closure. The procedure is
usually done after an anastomotic complication has
occurred, although it may be done prophylactically
in patients who are at risk for significant anasto-
motic complications, as was done in one of our
patients. Postoperative management with respect to
wound care and resumption of oral feedings is
identical to that used with a standard esophageal
anastomosis. There are a few contraindications to
PMF use. These include disruption of its vascular
pedicle from trauma or a previous operation or
injury to the chest wall dermis that would be used as
the skin pedicle.
A variety of other techniques have been reported
to manage pharyngeal and esophageal anastomotic
complications. Free tissue transfer from the radial
forearm or other donor sites is a reasonable alter-
native for reconstruction of refractory strictures,
especially in morbidly obese patients in whom flap
thickness limits the use of the PMF and in patients
who are opposed to a donor-site chest wall scar.15, 16
Frimpong-Boateng17 reported on four patients
whose cervical esophageal anastomotic strictures
were managed with a sternocleidomastoid myocuta-
Table I. Patient characteristics
Patient Age/sex Esophageal injury Esopghageal reconstruction Anastomotic complication
1 73/M Spontaneous perforation Staged esophagectomy, substernal gastric
pull-up, cervical anastomosis
Leak, chronic cutaneous fistula
2 37/F Lye ingestion Staged esophagectomy, substernal colon
interposition, cervical anastomosis
Recurrent stricture
3 51/F Lye ingestion Single-stage esophagectomy, gastric pull-up,
cervical anastomosis with flap anastomoplasty
None, prophylactic treatment
4 80/F Iatrogenic perforation Staged cervical esophagostomy (diversion);
end-to-end esophagoesophagostomy
Recurrent stricture
Table II. Surgical results
Patient Anastomotic leak Other morbidity Death LOS (days) Result
1 Small, contained Pneumonia, wound seroma No 22 Eating solid foods; weaning TFs
2 Yes, closed with
dressings
None No 12 Anastomosis open, poor colon emptying;
TFs needed
3 None Transient hoarseness No 17 Early postop. anastomotic dilatations needed;
now eating solids, no TFs
4 None Partial loss of STSG, which
resolved with dressings
No 15 Mild anastomotic narrowing; eating soft solids,
no TFs
LOS, Length of stay; TF, tube feeding; STSG, split-thickness skin graft.
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neous flap using a technique similar to what we
describe. In their small series, there were no suture
line leaks or recurrent strictures. Others, however,
have condemned the use of the sternocleidomastoid
myocutaneous flap because of its poor reliability as
a result of a random blood supply and a reported
flap necrosis rate of greater than 50%.18, 19 The
reliability of the sternocleidomastoid myocutaneous
flap is improved when combined with an ipsilateral
platysmal flap,20 but at the cost of increased flap
bulk, reduced flap mobility, and compromise of
carotid sheath soft tissue coverage. Use of the
latissimus dorsi flap has also been described.21 The
dependability of this flap is attributed to its excellent
blood supply from the thoracodorsal artery. Like the
PMF, the latissimus dorsi donor site is closed pri-
marily. However, unlike the PMF, use of the latis-
simus dorsi flap requires separate operative posi-
tioning of the patient.
Our results show that this procedure is safe and
well-tolerated even in this group of patients with
complicated abnormalities. There were no deaths
and only one free suture-line leak, which healed
with drainage and dressings without subsequent
stricturing. One patient had pneumonia before re-
suming oral intake, which responded to treatment.
One flap donor site complication developed, a se-
roma, which was successfully managed by insertion
of a closed-suction drain. One patient required
transient postoperative anastomotic dilatations; she
is now eating solid food without the need for
dilatations or enteral supplementation. The only
poor functional result was in a patient whose anas-
tomosis was successfully open but who had a poorly
emptying antiperistaltic colon interposition.
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